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SW

SURFACE WATER, FLOOD RISK
ASSESSMENT

SW2.1 Question
Please provide an update to confirm whether the matter of
maintenance of the river walls has been resolved and whether the
relevant wording within the protective provision in favour of the EA,
regarding the safeguarding, maintenance and enhancement of the
river walls is yet agreed? See also question DC2.9.

Response
SW2.1.1 As mentioned in the Applicant's response to DC2.13, the Applicant and
the Environment Agency have submitted a revised joint position statement
at Deadline 4, dealing with river wall maintenance amongst other matters.
The parties are still discussing the form of the protective provisions, but
the Applicant considers that good progress is being made. The joint
position statement includes the latest working draft of the protective
provisions which is still the subject of discussions, and the parties are
working towards agreement by Deadline 5.
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SW2.2 Question
Further to the ISH on the 18 January 2017, please can the EA and the
Applicant provide an update regarding agenda item 11.5, (in respect
of whether Zone 12 works would impact upon the river walls) has
been resolved? The Applicant stated in its post hearing written
summary [REP3-016] that it was preparing a technical note to outline
feasibility, concepts and costings of future raising of the river wall
above the proposed tunnel based on the reference design. Please
could that technical note be submitted for D4?

Response
Agenda Item 11.5
SW2.2.1 The Applicant has continuously engaged with the Environment Agency
(EA) throughout the Scheme’s Development Consent Order (DCO)
consultation phase, pre-examination phase and examination phase in
order to address EA’s concerns regarding the impact of the Scheme’s
construction on the river walls and the ability to raise the river walls in the
future. The current status of this engagement is contained within the latest
SoCG document and the joint position statement submitted at Deadline 4
between the Applicant and the EA (as an appendix to the Applicant’s
response to DC2.13).
SW2.2.2 As part of this on-going engagement TfL presented various mitigation
methods to the EA which could be employed by the Contractor in the
event the construction works could adversely affect the wall. Concepts for
the future raising of the wall were also shared. These options where
presented in a meeting between TfL and the EA on the 16th of February
2017.
SW2.2.3 The mitigation methods included items such as dedicated monitoring
plans, volume loss control zones and potential strengthening works to the
wall. These mitigation methods are outlined within the ‘River Wall
Structural Assessment Report’ which is mentioned below. The need for,
agreement and delivery of these measures, would be secured through the
protective provisions contained in the DCO for the benefit of the EA. The
Applicant understands the EA to be in agreement that the protective
provisions are appropriate to secure these measures as documented in
the joint position statement referred to above.
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SW2.2.4 Furthermore, through these protective provisions the Applicant will ensure
that following completion of the Scheme the river walls are returned to the
Riparian Owners in a condition similar to that which it was found upon site
occupation.
Technical Note Submission
SW2.2.5 The Applicant has prepared a ‘River Wall Structural Assessment Report’
(the document referred to in the Applicant’s post-hearing summary), and
this report was shared with the EA on the 14th of February for comment.
SW2.2.6 This document contains a significant amount of analytical data related to
all sections of river wall within the DCO order limits and is not focused on
raising the walls above the proposed tunnel. As such, the Applicant has
produced a summary technical note focused on the feasibility and
concepts for future raising of the river wall above the proposed tunnel for
submission and, it is considered, would better assist the ExA. This note
can be found in Appendix A to this document.
SW2.2.7 The Applicant notes that the EA are in discussions with the riparian
owners of the Zone 12 river wall, with regards to its poor conditions and
need for replacement prior to the construction of the Silvertown Scheme
(refer to EZ Written Representations of 15th November 2016 (REP1-060)).
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SW2.3 Question
Please provide an update to confirm whether all other matters
related to flood risk have been agreed and the wording in the draft
protective provision in favour of the EA reflects this agreement? If
not, which flood risk matters remains outstanding at D4? See also
question DC2.13.

Response
SW2.3.1 As mentioned in the Applicant's response to DC2.13, the Applicant and
the Environment Agency have submitted a revised joint position statement
at Deadline 4 which details the current status of discussions between the
parties on the DCO-drafting related matters, including the protective
provisions. The protective provisions remain the subject of on-going
discussions, but it is considered good progress is being made. The main
issue outstanding between the parties relates to the river walls, but it is
anticipated this will be settled through the protective provisions.
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SW2.4 Question (to the host authorities)
As the lead local flood authority, are the host authorities content
flood risk has been adequately dealt with? The applicant was
incorrectly consulting the EA on drainage design, but the
responsibility for surface water transferred to the LA’s a year or so
ago.

Response (from the Applicant)
SW2.4.1 The applicant understands the Lead Local Flood Authority to be London
Borough of Newham (LBN) and the Royal Borough of Greenwich (RBG)
for the Scheme. LBN and RBG have been consulted on the proposed
drainage design and strategy. A Technical meeting was held with both
boroughs on 18th July 2016 where a presentation was given to LBN and
RBG explaining the principles of the drainage design that have been
adopted for the Silvertown Tunnel Reference Design.
SW2.4.2 Agreement in principle has been gained with further consultation required
at detailed design stage. The Applicant continues to engage the
boroughs.
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List of Abbreviations
AOD

Above Ordinance Datum

DCO

Development Consent Order

EA

Environment Agency

TBM

Tunnel Boring Machine

TE2100

Thames Estuary 2100

TfL

Transport for London
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1.

Introduction

1.1.1

Silvertown Tunnel Scheme (the Scheme) involves the construction of
a twin bore road tunnel providing a new connection between the A102
Blackwall Tunnel Approach on Greenwich Peninsula (Royal Borough
of Greenwich) and the Tidal Basin roundabout junction on the A1020
Lower Lea Crossing/Silvertown Way (London Borough of Newham).
The Silvertown Tunnel would be approximately 1.4km long and would
be able to accommodate large vehicles including double-deck buses.
It would include a dedicated bus, coach and goods vehicle lane, which
would enable TfL to provide additional cross-river bus routes.

1.1.2

The proposed twin bore, two lane, unidirectional Silvertown Tunnels
will connect the A102 on the Greenwich Peninsula and the Tidal Basin
Roundabout on Silvertown Way. The main tunnel section under the
river (proposed 12.35m overall diameter) will be bored using a Tunnel
Boring Machine (TBM).

1.1.3

The Scheme will require tunnelling below the existing River Thames
walls. The river walls, which are owned by the riparian land owners on
which they are situated, form flood defences for which the
Environment Agency (EA) has statutory responsibility.

1.1.4

The construction of the Scheme has implications regarding the ability
to raise the existing river walls on Newham (north) side of the River
Thames to the future flood defence level of 6.2mAOD as part of the
Environment Agency’s Thames Estuary 2100 (TE2100) Plan.

1.1.5

The EA in dialogue and representation to TfL, the Applicant, has
sought reassurance that the implementation of the Silvertown Tunnel
Scheme will permit the existing river walls forming flood defences to
be maintained, and to be raised in the future.

1.1.6

This short Technical Note concerns the sections of river wall within
the DCO Order Limits, under which the bored tunnels directly pass.
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2.

Purpose of this Technical Note

2.1.1

The Applicant has continuously engaged with the Environment
Agency (EA) throughout the Scheme’s Development Consent Order
(DCO) consultation phase, pre-Examination phase and Examination
phase in order to address EA’s concerns regarding the river walls
given the engineering interface between the Scheme and existing
assets.

2.1.2

During the development of the Reference Design, and during
consultation with the EA on the Scheme, TfL have sought to
demonstrate that implementation of the Scheme can safely take place
with the tunnelling below the river walls.

2.1.3

TfL believes that the risk of damage to the river walls from tunnelling
activities can be satisfactorily managed, and that with mitigation
measures, and where necessary contingency measures, the damage
risk is considered to be acceptable to EA. For this reason TfL believe
the river walls do not need to be rebuilt as a requisite of the Scheme.

2.1.4

TfL accept that any damage done to the river walls during
construction which requires repair will be work for which they will be
liable, and the DCO documents have been drafted in anticipation of
this need.

2.1.5

Notwithstanding the above and as is described later in this Technical
Note, the asset records of the river walls are poor, and inspection
surveys undertaken by TfL during Scheme development have given
rise to concerns that the condition of some of the walls may require
reconstruction irrespective of whether the Scheme is to be
implemented or not.

2.1.6

In addition to the need to maintain statutory flood defences as they
are currently arranged, the EA also wishes to improve the height of
river flood defences in the future. For these reasons TfL have
undertaken a study to consider the existing stability of the river walls,
the effects of tunnelling activities on the river walls and investigated
the technical feasibility of raising the walls post Scheme completion.
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2.1.7

The purpose of this Technical Note is to address concerns of the EA,
and a request of the Examining Authority, to provide a summary of the
options which have been developed in consultation with the EA, which
may be used to rebuild the river walls in their existing arrangement,
and also ways in which the walls may be reconstructed for an
increased height.
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3.

Scheme Interface with River Wall

3.1

Location
3.1.1

The Scheme’s tunnels pass beneath the River Thames just
downstream of the alignment of the Emirates Cable Car. The key
interface areas between the river walls and the Scheme’s bored
tunnels can be seen shaded in red in Figure 3-1.

Figure 3-1: Scheme’s Tunnels Interface with River Walls

3.2

3.1.2

The river walls located within these interface areas are outlined further
in sections 3.2 and 3.3 of this note.

3.1.3

In areas away from the tunnel alignment the Scheme does not
influence the ability to raise the river walls.

South Bank
3.2.1
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The river walls to the south side of the river on the Greenwich
Peninsula within the DCO Order Limits were subject to a major
upgrade Scheme in the late 1990s as part of the re-development of
the Peninsula.
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3.2.2

The current flood protection level along this stretch of river wall varies
along its length with stepped terraces, sloped surfaces and clay bunds
all forming part of the multi-level final defence as seen in Figure 3-2.

Figure 3-2: Southbank Multi-level Defence System

3.2.3

3.3

The current flood protection level along the river wall, which within
the DCO Order Limits, is typically between 5.6m AOD to 6.2m AOD.

North Bank
3.3.1

The river walls on the north side of the River Thames comprise a
number of different structures. The structures which are located
above, and directly adjacent, to the bored tunnel alignment as it
crosses beneath the existing river walls are known as ‘Zone 11’ as
shown in Figure 3-3: ‘Zone 11’ Sheet Pile WallFigure 3-3, ‘Zone 12’ as
shown in Figure 3-4, ‘Zone 12A’ as shown in Figure 3-5 and ‘Zone 13’
as shown as in Figure 3-6.
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Figure 3-3: ‘Zone 11’ Sheet Pile Wall

Figure 3-4: ‘Zone 12’ Sheet Pile Wall
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Figure 3-5: ‘Zone 12A’ Concrete Wall

Figure 3-6: ‘Zone 13’ Sheet Pile Wall

3.3.2

Neither the riparian asset owners nor the EA, who hold the statutory
responsibility for the rivers flood defences, have a detailed catalogue
of design and maintenance records for these sections of wall. The
condition of ‘Zone 12’ was found to be in particularly poor condition
during the river boat survey commissioned by the Applicant in August
2016.
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3.3.3
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Given the condition of ‘Zone 12’ it is expected that this section of wall
is likely to be replaced prior to the construction of the Silvertown
Scheme.
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4.
4.1

Statutory Protection
4.1.1

4.1.2

4.2

4.3

River Thames Flood Defence Levels

The current statutory level to which flood defences along the River
Thames is 5.18mAOD.
As part of the EA’s Thames Estuary 2100 (TE2100) plan this level
will be raised to 5.7m AOD by 2065 and 6.2m AOD by 2100.

South Bank
4.2.1

Directly over the Scheme on the south bank the current ground level
is approximately 5.7mAOD. It is not considered that a new sheet pile
wall would be employed to raise the defences at this location due to
the significant impact such a structure would have on the river-side
environment. As a result, in order to raise the defence level to +6.2m
AOD it is expected that the current multi-level system would be further
developed with the various profiles raised as necessary.

4.2.2

Such works will not be adversely affected by the construction of the
Silvertown Tunnel Scheme.

North Bank
4.3.1

The level of the river walls on the north bank are typically at the
current 5.18m AOD level requirement, and will require work to bring
them to the TE2100 requirement of 6.2mAOD.

4.3.2

Concepts to raise the river walls to the 6.2mAOD level were outlined
in ‘River Wall Structural Condition Survey: Appendix 16.D of the ES’
submitted as part of the DCO application (Document Reference: APP080 ).

4.3.3

Those concepts typically focus on raising the crest level of the existing
river wall through the addition of structures such as that shown in
Figure 4-1.
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Crest Raising
Element

Existing
Structure

Figure 4-1: Simple Crest Raising

4.3.4
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These concepts rely on the ability of the existing wall to have residual
capacity to withstand greater loading. Given the poor condition ‘Zone
12’ it is considered important to ensure a concept exists that allow for
the replacement of the river walls post construction of the Scheme’s
bored tunnels. The constraint associated with this work along with a
potential concept for replacement is outlined in section 0 of this note.
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5.
5.1

Wall Replacement and Raising

Constraints
5.1.1

The first existing constraint to replacing the river walls is any new wall
construction must follow the EA policy on ‘no encroachment’. This
policy requires any new river wall to occupy no more volume within
the River Thames.

5.1.2

The second existing constraint to raising the river walls is that any
reconstruction work must maintain the statutory level of flood
protection around the site during the construction works.

5.1.3

The additional constraint, imposed by the construction of the Scheme,
is that any reconstruction must not impact the structural stability of the
Scheme’s tunnels or infringe on the TfL exclusion zone around the
permanent works as seen in Figure 5-1.

Figure 5-1: Exclusion and Protection Zones for bored twin tunnels including Limits of
Deviation*

* Note: This exclusion zone is based on a 3m vertical limit of deviation, however,
within the river this limit is reduced to 1.5m.
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5.2

Terraced Solution
5.2.1

A concept arrangement that meets these constraints and could be
implemented above the Scheme post completion is shown in Figure
5-2. This design can also be found in Appendix A of this note.

Figure 5-2: Terraced Raising Solution

5.2.2

This concept is similar to that implemented on the south bank, as
mentioned in section 3.2 of this note, in the 1990s. This option does
not require any piling works above the Scheme and thus does not
impact on the Scheme’s exclusion zones.

5.2.3

The concept arrangement allows for the creation of new river side
habitats along with providing an increase in level for level storage
volume in the river.

5.2.4

It is considered that the concept shown in Figure 5-2 is feasible to
construct post tunnelling works.

5.2.5

The construction process would likely require the construction of a
temporary land side wall first to ensure the required level of flood
protection is not compromised by the works. The existing wall and
ground anchors between the existing wall and the temporary structure
would then be excavated and the terraces constructed.
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5.3

Like-for-like Replacement
5.3.1

Given the likelihood that the river wall in ‘Zone 12’ may be replaced
prior to the construction of the Scheme the feasibility of constructing
the terraced solution under this scenario has also been considered.

5.3.2

The replacement of the river wall prior to tunnelling works would likely
follow a ‘like-for-like’ replacement with a new sheet pile wall driven
directly behind the current one as shown in Figure 5-3 and also found
in Appendix A of this note.

Figure 5-3: ‘Like-for-like’ Replacement Solution

5.3.3

This like for like solution could be developed in a manner that would
allow for simple crest raising to the 6.2mAOD level in the future.

5.3.4

This like for like solution is only considered feasible if constructed
prior to the Scheme’s bored tunnels.
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5.3.5

5.4

The replacement with a full height wall as shown in Figure 5-3 would
pose constructability issues with the tie backs and deadman wall
clashing with the location of the new concrete wall flood wall. As a
result a third interim option has been considered in section 5.4 of this
note.

Interim Solution
5.4.1

In order to simplify the construction of a terraced solution in the future
the ‘like-for-like’ replacement option could be altered to reduce the
height sheet pile wall and using a sloping bank to provide the required
5.18mAOD flood protection.

5.4.2

This interim solution is presented in Figure 5-4 and in Appendix A of
this note.

Figure 5-4: Interim Replacement Solution

5.4.3
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This interim solution is considered feasible to construction either prior
or post the construction of the Scheme’s bored tunnels.
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6.

Conclusion

6.1.1

The Scheme requires bored tunnelling below the River Thames river
walls that form a flood defence system, which is the statutory
responsibility of the Environment Agency.

6.1.2

Assessment of the impacts on the river walls from the effects of bored
tunnelling have been undertaken, and it is TfL’s view that with
mitigation and contingency measures, where necessary, the Scheme
can be constructed beneath the existing river walls without requiring
their reconstruction.

6.1.3

However, certain sections of the river walls are in poor condition,
which may require that these be rebuilt by their riparian owners.

6.1.4

In addition, the level of flood protection afforded by the existing river
walls, is not adequate for the Environment Agency’s longer term
objective of raising flood defence levels in this part of the river to
TE2100 levels.

6.1.5

The Environment Agency therefore has sought to ensure that options
exist by which the river walls can be raised in the future with the
Scheme tunnels in place.

6.1.6

This Technical Note has been prepared to summarise work that has
been undertaken involving technical dialogue with the Environment
Agency which demonstrates that feasible methods exist for
reconstruction of the river walls, before or after the Scheme tunnels
are constructed, which will provide for the future aspiration of higher
flood defence levels.
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Appendix A. Solutions

-

Terraced Replacement Solution

-

Like for Like Replacement Solution

-

Interim Replacement Solution
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